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Guidelines and Specifications for Flood Hazard Mapping Partners

Appendix L

Draft Digital Data and Digital Flood Insurance Rate
Map Database Specifications

The purpose of this Appendix is to provide guidance and specifications to the Mapping
Partner that prepares draft digital data for Digital Flood Insurance Rate Map (DFIRM)
production and the Mapping Partner that prepares the Preliminary and Final DFIRM and
databases for transfer to the Federal Emergency Management Agency (FEMA). For a
particular Flood Map Project, the FEMA Lead may assign both tasks to one Mapping
Partner or each task to a different Mapping Partners. This Appendix is not intended to
specify in-process compilation or digitizing procedures but rather, to present
specifications and requirements for output and deliverables.

[February 2002]

L.1 Digital Flood Insurance Rate Map Database
Overview

The new FEMA Geographic Information System (GIS) databases will store the digital
data used in the map production process, as well as the engineering backup data for
floodplain studies. These databases will provide a standard, systematic method for
FEMA to distribute comprehensive details of flood studies to the public and others in a
digital format.

Preparing these data in digital format has significant advantages for ease of storage,
records search, and distribution. But, the most significant advantage is that the data are
designed to work within a GIS environment. The FEMA database can be used for
automated analyses and map updates that are impractical and costly with paper products.

FEMA will collect as much data as possible in digital format, and archive the data in the
GIS database format for each DFIRM created. For publication of these data, FEMA will
provide a simplified version of the database for end users who are not interested in the
complete engineering backup data. This Appendix describes the minimum acceptable
draft digital data submittal requirements and the specifications for the simplified standard
DFIRM database that FEMA will publish. The simplified version of the database is not
intended to limit the scope of the GIS data collected and submitted to FEMA. In the
future, FEMA plans to archive and make the complete engineering backup data package,
or “enhanced database,” available in GIS database format to interested users.

To facilitate the ease of use of the DFIRM database, FEMA will avoid the use of
abbreviations and codes in the published data where feasible.
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Where possible, all mapping and engineering data elements will be linked to physical
geographic features that are georeferenced. A GIS has the ability to precisely overlay the
mapping and engineering data. This approach supports a wide variety of existing and
visionary FEMA engineering and mapping products, such as digital mapping; automated
hydrologic and hydraulic modeling, automated mapping, web-based publishing, and
direct links between modeling and mapping elements.

The DFIRM database is not intended to be used to produce an exact replica of the printed
Flood Insurance Rate Map (FIRM). Instead, the DFIRM database is designed to allow a
GIS user access to all of the information conveyed on the FIRM in a way that can best
take advantage of the automated analysis capabilities of GIS. FEMA will provide a
companion product in the form of a scanned or raster image of the hardcopy DFIRM that
will allow users to reprint exact replicas of the whole FIRM or portions of the FIRM.

The DFIRM database will be designed to be usable in a standard Relational Database
Management System (RDBMS), but will be software independent. Therefore, the
products are defined as flat tables in public domain formats (e.g., ESRI Shapefiles,
Maplnfo MIF files). Users can import these formats into a wide variety of software
packages. They manage GIS data in discrete files, generally organized by data theme.
As a result, they do not support the inter table relationships and data integrity
enforcement capabilities of an RDBMS. However, the data produced by FEMA will be
designed, tested to follow these rules, and fully compatible with an RDBMS.

For Preliminary or Final DFIRMs, all of the tables in the DFIRM database are required if
they apply to the DFIRM being created. Some tables, like those that depict coastal
features, do not apply to every DFIRM. The Mapping Partner that creates the DFIRM
shall ensure that all of the applicable tables in the DFIRM database have been completed
and documented in the metadata. Generally, the DFIRM database for a new DFIRM will
cover the entire jurisdiction. Detailed specifications for the Preliminary or Final DFIRM
database are provided in Section L.3. A summary of the standard DFIRM database tables
is provided in Table L-1.

Section L.1 L-2 February 2002 Edition



Guidelines and Specifications for Flood Hazard Mapping Partners

Table L-1. DFIRM Database Table Summary

DFIRM Table | Table Table Description

Name Type
L Comm_Info Lookup | Information about each community on the DFIRM
L Cst Model Lookup | Information about coastal engineering models reflected on the DFIRM
L MT1 LOMC | Lookup | Information about LOMCs on the DFIRM
L _Pan_Revis Lookup | Information about revisions to each FIRM panel
L Pol FHBM Lookup | Information about revisions to FHBMs for each community
L Ri Lookup | Information about non-coastal engineering models reflected on the
_Riv_Model DFIRM
L Wir Nm Lookup | Information about hydrographic features on the DFIRM
S BFE Spatial Location and attributes for base flood elevations lines shown on DFIRM
S CBRS Spatial Location and attributes for Coastal Barrier Resource System units on
- the DFIRM

S Cst Tsct Ln | Spatial Location and attributes for coastal transect lines shown on the DFIRM

S_DOQ_Index Spatial IIZ_)CI):?aRtII\jI)n and attributes for orthophotography images used for the

S FIRM Pan Spatial Location and attributes for DFIRM hardcopy map panels

S Fld Haz Ar | Spatial Location and attributes for flood insurance risk zones on the DFIRM

Spatial Location and attributes for boundaries of flood insurance risk zones on
S_Fld_Haz_Ln
- = = the DFIRM

S Gen_Struct Spatial Location and attributes for flood control structures shown on the DFIRM

Spatial Location and attributes for leader lines on transportation and

S_Label Ld hydrography labels shown on the DFIRM
Spatial Location and attributes for transportation and hydrography labels shown
S_Label Pt
- - on the DFIRM
S LOMR Spatial Location and attributes for LOMRs on the DFIRM
S Perm Bmk Spatial Location and attributes for benchmarks on the DFIRM
S PLSS Ar Spatial Location and attributes of sections, townships and ranges on the DFIRM
S PLSS Ln Spatial Location and attributes section lines, township lines and range lines on
- - the DFIRM
S Pol Ar Spatial Location and attributes for political jurisdictions shown on the DFIRM
S Pol Ln Spatial Location and attributes for political boundaries shown on the DFIRM
S Quad Spatial Location and attributes for USGS quadrangle maps covering the DFIRM
- area
S Riv_Mrk Spatial Location and attributes for river mile markers shown on the DFIRM
L Stn Start Lookup | Location and attributes for starting points for stream distance
- = measurements
Spatial Location and attributes for roads, railroads and other transportation

S_Trsport_Ln features shown on the DFIRM

S Wir Ar Spatial Location and attributes for hydrography features shown on DFIRM

S Wir Ln Spatial Location and attributes for hydrography features shown on DFIRM
Spatial Location and attributes for cross-section lines in the area covered by the

S_XS

- DFIRM

Non- General information about the DFIRM

Study_Info .
spatial

Mapping Partners that are assigned other tasks for a Flood Map Project will normally
produce draft study components and draft DFIRM digital data. For Mapping Partners

Section L.1 L-3 February 2002 Edition




Guidelines and Specifications for Flood Hazard Mapping Partners

that create draft DFIRM digital data, not all the tables in the DFIRM database will apply.
These Mapping Partners will often only submit data that cover the geographic area of
their work. The tables that are applicable to a specific Flood Map Project will vary,
depending on the specific scope of that activity. Table L-2 presents the DFIRM database
tables that apply to specific components of a Flood Map Project. The scope of a particular
project could include several of these activities and, therefore, all of the tables from each
of the activities involved in the project will likely apply. Most Flood Map Projects will
include the requirement of a digital base map that meets the requirements as outlined in
Appendix K of these Guidelines.
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Table L-2. Mapping Partner Activity Table

Hy<|j-|rolog|c_and Rede||neat|9n W Refinement of Digital Coastal Hazard .
Digital FIRM Digital FIRM A 3I(draullc d B Flgoc.?plalljn . Approximate Topographic Analyses and D'g'ﬁl 2Eee
Preparation Maintenance 2? yses an oundaries 1sing Zone A Data Floodplain ap
oodp_laln Updatt.ad Boundaries Development Mappin PEElE e
Mapping Topographic Data P pping
L_Comm_Info L_Comm_Info L_Riv_Model L_Riv_Model L_Witr Nm S Perm_Bmk L_Cst_Model L_Wir Nm
L _Cst Model L_Cst Model L_Stn_Start L_Stn_Start S FId Haz Ar L Wir Nm S DOQ_Index
L MT1_ LOMC |L MT1_LOMC L Wir Nm L_Wir Nm S Fid Haz_Ln S_BFE S_Gen_Struct
L_Pan_Revis L_Pan_Revis S BFE S BFE S LOMR S CBRS S Label Ld
L_Pol FHBM L_Pol FHBM S Fld Haz_Ar S Fld Haz_Ar S Perm_Bmk S Cst Tsct Ln S Label Pt
L_Riv_Model L_Riv_Model S Fld Haz Ln S Fld Haz Ln S Wir Ar S Fid Haz_Ar S Perm_Bmk
L_Stn_Start L_Stn_Start S _Gen_Struct S _Gen_Struct S Wir Ln S Fld Haz_Ln S PLSS AR
L_Wir Nm L_Wir Nm S LOMR S LOMR S _Gen_Struct S PLSS LN
S BFE S BFE S Perm_Bmk S Perm_Bmk S LOMR S Pol Ar
S CBRS S CBRS S Riv_Mrk S Riv_Mrk S Perm_Bmk S Pol Ln
S Cst Tsct Ln | S Cst Tsct Ln S Witr_Ar S Wir_Ar S_Wir_Ar S_Quad
S DOQ_Index | S_DOQ_Index S Wir Ln S Wir Ln S Wir Ln S Trnsport_Ln
S FIRM_Pan S FIRM_Pan S XS S XS S Wir_Ar
S Fld Haz Ar | S Fid Haz Ar S Wir Ln
S Fld Haz Ln | S FId Haz Ln
S _Gen_Struct S _Gen_Struct
S_Label_Ld S_Label_Ld
S Label Pt S Label Pt
S LOMR S LOMR
S_Perm_Bmk S_Perm_Bmk
S PLSS Ar S PLSS Ar
S PLSS Ln S PLSS Ln
S Pol Ar S Pol Ar
S Pol Ln S Pol Ln
S Quad S Quad
S _Riv_Mrk S _Riv_Mrk
S Trnsport Ln | S_Trnsport Ln
S Wir_ Ar S Wir_ Ar
S Wir Ln S Wir Ln
S XS S XS
Study_Info Study_Info
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[February 2002]

L.1.1 Spatial Data and Tabular Data

The complete DFIRM database product is a GIS database made up of spatial data describing the
location of features on the earth and tabular data that describe the attributes of these spatial
features. The tables described in Sections L.4 and L.7 that begin with “S > have a spatial
component associated with them.

FEMA will distribute Preliminary and Final DFIRM databases to end users in GIS formats where
the links between the spatial data and the attribute data are inherent in the data structure.

[February 2002]

L.1.2 Draft Digital Data Versus Preliminary and Final Digital Flood
Insurance Rate Map Databases

To facilitate the submittal of digital flood hazard mapping data from all Mapping Partners,
FEMA has established more flexible requirements for submitting draft DFIRM digital data than
for Preliminary or Final DFIRM databases. Section L.2 provides options for submitting draft
DFIRM spatial data in a Computer Assisted Drafting and Design (CADD) structure or a GIS
structure.

Section L.2 also provides an option for the attribute table structure for DFIRMs that employs a
more sophisticated relational structure. This option allows Mapping Partners that create draft
DFIRM digital data to take advantage of relational database techniques to ensure data
consistency and reduce database size. The Preliminary and Final DFIRM Databases have a
simpler structure for ease of use by the general public. The primary difference between the draft
table structure and the Preliminary and Final table structure is that domain tables are used in the
draft structure and are not used in the Preliminary and Final structure.

The following discussion highlights the differences between the attribute table structure option
available for draft DFIRM digital data and the attribute table structure for Preliminary and Final
DFIRM Databases. Domain tables (tables in the database that begin with D ) were established
to assist FEMA’s Mapping Partners in the creation of the draft DFIRM database. These domain
tables provide the Mapping Partner with valid or preferred attribute values for specific fields. A
domain table also helps minimize entry differences by standardizing the value. For example,
without domain tables, one user might enter “floodway” while another user might enter
“FLDWY” while completing the FLOODWAY field in the S Fld Haz Ar table. While both of
these entries reflect the same idea, the inconsistency between the two forms makes it difficult to
group similar features together. Using a domain table ensures that both users enter the same
value (i.e., floodway) to describe the same feature. To capture local characteristics not included
in the domain table, Mapping Partners also may add and use their own values in the domain table
(e.g., a more restrictive locally regulated floodway could be added to the accepted domain values
as “Local Floodway”). An example of a domain table is shown in Table L-3.
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Table L-3. Sample Domain Table

FLDWAY_LID FLOODWAY
1000 FLOODWAY
1010 COLORADO RIVER
1020 FLOODWAY CONTAINED IN CHANNEL
1030 FLOWAGE EASEMENT BOUNDARY
1040 STATE ENCROACHMENT
1050 AREA OF SPECIAL CONSIDERATION

Field names that end with “ LID” in the draft DFIRM specification (e.g., FLDWAY LID) link
to a domain table. The “ LID” field contains an integer that matches a value in the first field of
the corresponding domain table. The second field of the domain table provides a more
descriptive attribute value. In the Preliminary or Final DFIRM database the “ LID” field is
replaced by the second field from the domain table (i.e., FLOODWAY). The attribute value
stored in the Preliminary or Final DFIRM database is the descriptive attribute value, rather than
an integer. The domain tables are not included in the Preliminary or Final DFIRM database.
The Mapping Partner creating draft digital data and using domain tables to create the
S Fld Haz Ar table, will enter “1000” in that table as the FLDWAY LID value. In this
instance, “1000” stands for “FLOODWAY.” When the Preliminary or Final DFIRM database is
created, the FLDWAY LID field becomes FLOODWAY, and the record value of “1000”
becomes “FLOODWAY™.

When creating the Preliminary or Final DFIRM database the assigned Mapping Partner shall
treat the water name lookup table (L. Wtr Nm) in the draft DFIRM digital data table structure
option as a domain table. The surface water feature names stored in the lookup table to must be
transferred related fields in other tables.

[February 2002]
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L.2 Preparation of Draft Digital Data

L.2.1 General

If the Mapping Partner that creates the draft study components also produces the Preliminary Flood
Insurance Study (FIS) report and FIRM, that Mapping Partner does not need to produce separate
digital FIS data for the draft study components. Instead, the Mapping Partner will typically be
responsible for creating a Preliminary or Final DFIRM database as described in Volume 1,
Subsection 1.4.6.6 of these Guidelines and in Section L.3.

The main issues that the assigned Mapping Partner shall consider in the preparation of the digital
data are:

e Coordination;

e Standards;

e Horizontal and Vertical Control;
e Data Structure;

e Quality Control;

e Deliverable Format; and

e Metadata.

The portability of the draft digital data is the primary consideration during the Project Scoping
phase of a project. This is important because a variety of commercially available mapping
and/or survey software packages with varying formats exist. FEMA applications that will use the
Mapping Partner’s digitally prepared mapping and survey data must be considered when
"collecting" the information. To ensure compatibility, the assigned Mapping Partner shall
capture the mapping features into a defined schema. The assigned Mapping Partner shall arrange
the draft digital data within the draft DFIRM data files in such a manner that features are
separated into a GIS table structure or a CADD layer/level and attribute structure. This
Appendix provides standard schema for a Mapping Partner to follow that will eliminate the need
to separate the spatial elements.

In addition, the digital data must be capable of being translated into a common spatial data
exchange format. Normally, the specific data format and structure will be coordinated with the
Project Team during the Project Scoping Meeting or immediately afterwards by technical staff.
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A major aspect of GISs is horizontal and vertical position on the earth. Mapping data must be
referenced to a standard coordinate system, employ a standard projection, and specify both the
horizontal and the vertical datums used. These positional references are established prior to the
field data collection and topographic mapping phase of the project. All planimetric and
topographic features must be collected and referenced to this coordinate system and projection.
See Appendix A of these Guidelines for a detailed discussion of aerial mapping and surveying
specifications, which includes horizontal and vertical control for new mapping. Also see Appendix
B of these Guidelines for a discussion of vertical datum selection and conversion.

Considerations for transfer of digital data also must include the file structure of the data, the
transfer medium, the export/import device and the operating systems of the host and receiving
systems (e.g., MS Windows, NT, UNIX).

[February 2002]

L.2.2 Coordination

The assigned Mapping Partner must coordinate with the FEMA Lead and other Project Team
members before beginning a draft digital submittal. The coordination may occur during the Project
Scoping Meeting (see Volume 1, Subsection 1.3.2 of these Guidelines) or during a separate
meeting immediately afterward. This meeting should serve to coordinate the digital capture of the
restudy data and facilitate the production of digitally generated FIRMs in a timely fashion. Data
format is an important consideration to be discussed prior to data capture, as changing data format
after the fact can be both time consuming and costly.

For most Flood Map Projects, the assigned Mapping Partner shall submit to FEMA a sample of the
digital files being prepared when approximately 10 percent of the project has been completed.
This will enable FEMA or another Mapping Partner selected by FEMA to review and comment on
the digital data files, and will enable the submitting Mapping Partner to implement any
modifications, if required, to the digital capture procedures at an early production stage.

A meeting between the Mapping Partner that produces the draft study components, FEMA, and the
Mapping Partner that produces the Preliminary and Final DFIRM may be required at the interim
submittal stage, for all parties to be familiar with any unique conditions in the data files.

Before beginning work to produce draft digital data, the assigned Mapping Partner shall coordinate
with FEMA to determine if public domain software has been developed, and is available, for
whatever hardware platform is chosen by the Mapping Partner for the digital work. Software may
be available to assist in GIS table creation, data capture, data coding, layer/level assignment,
quality control, and plotting.

[February 2002]

L.2.2.1 Data Sources

As specified in Volume 1, Section 1.3 of these Guidelines, a Mapping Partner must perform initial
research to avoid duplication of effort during a Flood Map Project. This is especially critical for
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digitally prepared study/restudy components because data collection is expensive. The assigned
Mapping Partner shall identify and use existing digital data whenever possible, while still meeting
required specifications and quality of work.

As part of the initial coordination effort, the Mapping Partner that produces the draft digital
study/restudy components shall identify available digital data and obtain datasets and hardcopy
plots as necessary for study/restudy areas. Potential sources of digital base map or floodplain
boundary data may be State, county, or local government agencies responsible for GIS, planning
agencies or real estate assessment agencies. Digital floodplain data also may be available from
FEMA, if the area has been previously converted to digital format. Requirement for base maps are
specified in Appendix K.

If existing data are available and used by the Mapping Partner that produces the draft digital
study/restudy components, that Mapping Partner shall restructure the data to conform to one of the
digitizing specification options listed below. If specific arrangements are made with the FEMA
Lead—usually, either the FEMA Regional Project Officer or the Project Officer (PO) at FEMA
Headquarters—to use another data schema, the assigned Mapping Partner shall provide complete
documentation of the spatial data structure and attribute tables.

As part of data collection, coordination and submittal, the assigned Mapping Partner shall
document the data sources, date of collection or digitizing, scale of digitizing, projections,
coordinate systems, horizontal datum and vertical datum of all of the digital data used and
submitted. For each data source used, the assigned Mapping Partner shall add a Source Citation
entry to the DFIRM metadata file in the Lineage section under Data Quality. Within the metadata
file, each data source is assigned a Source Citation Abbreviation as shown in Table L-4.
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Table L-4. Source Citation Abbreviations

Source Citation Abbreviation Use

BASE For all base map sources (includes digital orthophotography,
roads, railroads, airports, hydrography, U.S. Public Land Survey
System (PLSS), political, military, park, forest and other lands)

FIRM For features extracted from the existing FIRM

FHBM For features extracted from the existing Flood Hazard Boundary
Map (FHBM)

FBFM For features extracted from the existing Flood Boundary and
Floodway Map (FBFM)

LOMC For information derived from a Letter of Map Change (LOMC)

FIS For information taken from a previously published FIS report,

including Floodway Table and Flood Profiles

STUDY For information developed for the current Flood Map Project

TSDN For any information taken from the Technical Support Data

Notebook (TSDN) (used for existing backup information in
FEMA'’s archives not published on previous FIRM)

Each source citation abbreviation for a distinct data source should be numbered (e.g., BASEI,
BASE2, BASE3). All spatial tables in the standards below have a SOURCE _CIT field. This field
should be populated with the Source Citation Abbreviation from the metadata file that applies to
the related spatial feature.

[February 2002]

L.2.3 Standards

Maps and spatial data used for flood hazard analyses, floodplain boundary delineations, and FIRM
compilation must meet all requirements specified in these Guidelines. The assigned Mapping
Partner shall obtain or create these materials and submit these materials to FEMA, and shall ensure
that the accuracy of the data in the submitted files, at a minimum, meets or exceeds FEMA’s base
map and FIS mapping information standards. The requirements for the flood hazard analyses,
floodplain boundary delineations, and the base map are detailed in Volume 1, Section 1.4,
Appendix A, and Appendix K of these Guidelines, respectively.

[February 2002]

L.2.4 Horizontal and Vertical Control

The assigned Mapping Partner shall create all digital data in a system that is capable of referencing
the data to a geographic coordinate system and projection. The data must be in a State Plane

coordinate system and associated projection or in the Universal Transverse Mercator (UTM)
projection and coordinate system. The assigned Mapping Partner shall obtain approval for
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variations from these two options from the FEMA Lead in advance. See Appendix K of these
Guidelines for information on raster base maps in other projections and coordinate systems.

In the event that the county or other jurisdiction being mapped lies in more than one projection and
coordinate system zone, the assigned Mapping Partner shall ensure that all digital data submitted
are projected in the zone that contains the largest portion of the jurisdiction in a single zone. The
assigned Mapping Partner shall not use multiple State Plane or UTM zones within a single
submittal. The assigned Mapping Partner may compile data in another zone, particularly if this
facilitates higher positional accuracy of the data, reproject the data to the chosen zone for the
jurisdiction being mapped, and merge the reprojected data with the rest of the data.

The assigned Mapping Partner shall compile all horizontal information on either the North
American Datum of 1927 (NAD27) (Clarke 1866 ellipsoid) or North American Datum of 1983
(NADS83) (Geodetic Reference System 1980 -- GRS 80 ellipsoid or revisions thereof). However, it
is critical that horizontal datums not be mixed within a Flood Map Project. See Appendix A of
these Guidelines for details on horizontal datum requirements.

The assigned Mapping Partner shall reference all vertical information to either the National
Geodetic Vertical Datum of 1929 (NGVD29) or the North American Vertical Datum of 1988
(NAVDSS8). However, the NGVD29 must not mix vertical datums within a Flood Map Project.
See Appendix B of these Guidelines for details.

[February 2002]

L.2.5 Digital Data Structure

Digital files must be prepared using a pre-defined system or schema that has been consistently used
throughout. The layer/level or attribute assigned to a spatial element must be consistent and the
information accessible to all users. The data must be organized in one of the data structures
described in this Appendix and provided in one of the acceptable data formats unless specific
arrangements are made with the FEMA PO.

[February 2002]

L.2.5.1 Tiling

FEMA requires that all digital data be in one single file or a series of thematic files that cover the
entire geographic area being mapped instead of individual small tiles that cover limited
geographic areas. The assigned Mapping Partner shall obtain approval for any variations to this
requirement from the FEMA Lead.

[February 2002]

L.2.5.2 Topology

The assigned Mapping Partner shall ensure that vector data files must meet the following data
structure requirements:
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» Digitized linework must be collected at a reasonably fine line weight.
e Only simple linestrings or simple linear elements may be used for all linework.
e Line features must be continuous (no dashes, dots, patterns, or hatching).

e CADD files (e.g., MicroStation DGN files or AutoCAD DWG files) must not contain
curves, B-splines, arcs or nested cells.

e CADD files must not contain annotation generated from a database; the annotation must
be placed as text. GIS files (e.g. ArcInfo coverages or ArcView Shape files) may contain
annotation and/or database attributes.

e Vectors may not cross other vectors within the same theme and all intersecting vectors
must end at intersections.

e Area spatial features for a given theme must cover the entire study area without overlaps,
under laps or sliver polygons between adjacent polygons.

» Files must be free of discontinuities such as overlapping lines, gaps, "turn backs," dangling
lines and duplicate elements.

* Spatial files must not contain any linear or area patterns.
* Gaps or overshoots between features that should close must be eliminated -

Logical consistency describes certain node-line-area relationships internal to the digital data. The
Node-line-area relationship requirements that the assigned Mapping Partner must meet include
the following:

e Areas will be represented by closed polygons, without overshoots or undershoots.

e Unattributed polygons are not permitted, including “sliver” polygons that result from
poor digitizing methods.

e Unnecessary nodes and vertices must be avoided.

e Vertices must be placed conservatively when designing features so that only the minimal
number of vertices or nodes is used to create the desired shape with appropriate
smoothness (e.g., a straight line will be defined with two nodes only).

e Lines must begin and end at nodes.

e Lines must connect to each other at nodes.

e Lines must not extend through nodes.

[February 2002]
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L.2.5.3 Edgematching

The matching of features along the “edge” of a hardcopy map or tiles of digital data is critical in
the creation of digital map products. Proper edgematching will ensure that a digital map product
can be used as a seamless data layer in a GIS. As edges are digitized, features that cross the edge
should snap together to form a seamless feature.

The assigned Mapping Partner shall ensure that all submitted digital data is tied into any existing
digital data files so that a seamless transition is effected. The assigned Mapping Partner may
produce new digital data to reflect new flood hazard information or to convert effective flood
hazard information to digital format depending on the scope of the Flood Map Project. Hardcopy
deliverables must reflect both the new digital data and any existing digital data previously prepared
by FEMA. If no existing digital floodplain data are available from FEMA, deliverables must
reflect the new digital data only. The assigned Mapping Partner must ensure that proper
edgematching is performed at each step of the data creation process. If the Mapping Partner
digitizes separate hardcopy sheets to produce the draft DFIRM data, the Mapping Partner must
check that all features that cross the boundaries between separate sheets are smooth and continuous
at the sheet boundaries. Likewise, the Mapping Partner must check that all features crossing
jurisdiction boundaries are smooth and continuous at the jurisdiction boundary and that all features
at the boundary of the draft DFIRM digital data submitted matches the contiguous information on
the existing published FIRMs.

* The following are edgematching problems that the assigned Mapping Partner must avoid:

e Disconnects. Disconnects occur when the linework for features does not connect, either
by being too short or too long at the source maps’ edge.

e Jogs: Jogs occur when a common feature on adjoining maps does not line up seamlessly.

e Missing Features: Missing features are those that appear on one source map, but not on
the adjacent map. The features may be missing from one map because of a variety of
reasons, such as (1) different dates of the two maps; (2) an error in one map; (3) a
difference in interpretation by the cartographers of the two maps; (4) differing scales of
the two source maps, or (5) adjacent data not available.

* Different Representation of Features: Different representation of features occurs when
features are represented differently on the source maps. For example, a road is a double
line on one, and a single line on the other.

[February 2002]

L.2.5.4 Coincident Features
Coincident features are those that share the same location or boundary, such as a flood zone

boundary and a floodwall. These coincident features must superimpose, vertex (shape point) for
vertex, within the files. If not automated properly, it could appear that the flood zone ends before
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the wall, leaving a strip of land on the waterside of the floodwall that is not in the flood zone. A
lack of alignment can cause problems with digital files.

For a new DFIRM, the assigned Mapping Partner shall create coincident features by digitizing
the graphic features only once. The assigned Mapping Partner shall create additional copies of
coincident features by copying part of the first feature to create the relevant portion of the
second, when necessary. This will ensure that the lines match perfectly.

In particular, the following pairs of tables have both area features and line features:
S Fld Haz Ln/S FIld Haz Ar, S Pol Ln/S Pol Ar, and S PLSS Ln/S PLSS Ar. For these
feature datasets, two tables are defined because they have attributes that apply to the entire area
and attributes that apply to portions of the boundaries of these areas. However, the spatial
elements that make up these features must be identical. All elements in the S Fld Haz Ln table
must match exactly with the boundaries of the elements in the S Fld Haz Ar table. The same is
true for the other two pairs of tables. For draft DFIRM digital data submitted in a spatial data
format that supports both area and line attributes for the same spatial file, the assigned Mapping
Partner shall submit a single spatial file with both sets of attributes.

[February 2002]

L.2.5.5 Precise Features

The position of horizontal control features of the DFIRM products will be based on published
standards. The assigned Mapping Partner shall not re-digitize these control features, but rather
the assigned Mapping Partner shall use the exact coordinates in the published standards.
Candidate sources of control points include:

e U.S. Geological Survey 7.5-minute series quadrangle map corner coordinates;
e Coordinate grid; and

e Bench mark coordinates from the National Geodetic Survey or local control network.

[February 2002]

L.2.5.6 Data Compilation

Existing digital data may affect the choice of scale for data compilation. If base mapping is
available at a scale greater than 1" = 400' (e.g. 1" = 200") the assigned Mapping Partner may
choose to compile and digitize the revised data developed during the Flood Map Project at the base
map scale.

FEMA’s goal is to develop digital data that are as accurate as possible. In general, the most
accurate data source must be relied upon to reference other features compiled onto the map. This
may mean that, in some circumstances, floodplain boundary delineations made on very high-
resolution topographic maps may appear slightly misplaced on a less accurate base map. However,
if the base map meets FEMA standards, these differences should be very small. If application of
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this approach creates significant visual problems with the floodplain boundary delineations on the
base map selected, the assigned Mapping Partner shall resolve the issue with the FEMA Lead.

Likewise, when high accuracy data are collected for a Flood Map Project, it is FEMA’s goal to
maintain the accuracy of those data. For example, cross-section line features must correspond as
closely as possible to the actual field survey locations. Often, the assigned Mapping Partner must
graphically extend or reshape that end of a cross section for satisfactory cartographic display.
When this is necessary, the Mapping Partner shall perform it as a graphic operation for hardcopy
map production. The Mapping Partner shall not modify the digital spatial data that depict the true
locations of the surveyed cross sections.

[February 2002]

L.2.5.7 Digitizing

All features must be digitized in their true positions as line strings or simple linear elements.
Digitizing must be performed from stable base materials.

How well the registration control points line up to the map to be digitized is an important
measurement when digitizing maps. The measurement of fit is sometimes called the Root Mean
Square Error (RMSE). The RMSE value represents the amount of error between original and
new coordinate locations calculated by the transformation process. The lower the RMSE, the
better the fit. The RMSE must be no more than 0.003 inch.

[February 2002]

L.2.5.8 Base Map and Flood Hazard Data

Base map features are physical features like roads, railroads, rivers, lakes, levees, and bench
marks, that map users may rely on to locate an area of interest on the FIRM. Flood hazard data
are flood insurance risk zones, Base Flood Elevations (BFEs), cross-section locations, and
hydraulic structures that depict the results of flood hazard analyses on the FIRM. Some physical
features such as surface water features and hydraulic structures are used in the performance of
the flood hazard analysis and may be grouped in either category. Table L-5 presents the features
for the base map and the flood hazard data.
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Section L.2

Table L-5. Base and Flood Hazard Data Tables

Base Map Tables Flood Hazard Data Tables
L_Wir Nm L_Comm_Info
S_DOQ_Index L_Cst_Model
S _Gen_Struct L MT1_LOMC
S Label Ld L_Pan_Revis
S_Label_Pt L Pol FHBM
S Perm_Bmk L_Riv_Model
S PLSS Ar L_Stn_Start
S PLSS Ln S BFE
S Pol Ar S CBRS
S Pol Ln S Cst Tsct Ln
S_Quad S_FIRM_Pan
S Trnsport_Ln S Fld_Haz_Ar
S Wir_Ar S Fld Haz Ln
S Witr Ln S_Gen_Struct
S_LOMR
S Riv_Mrk
S_XS
Study_Info
L-17
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The purpose of the base map is to present an accurate depiction of the relationship between the
results of the flood hazard analyses and the physical features on the ground. Floodplain boundaries
are typically delineated on a topographic map and may be subsequently transferred to the base
map. The topographic and base map data may be derived from the same sources. The spatial
accuracy of both the topographic and the digital base map is critical to maintaining the accuracy of
the floodplain delineations.

The digital base map for a Flood Map Project is to be identified during the Project Scoping phase
of the project. The assigned Mapping Partner shall use the digital base map in conjunction with the
topographic data when preparing the floodplain boundary delineations. For a complete discussion
of base maps, see Appendix K of these Guidelines.

For base map files, layers/levels or attributes are provided below for each data structure option.
The Mapping Partner should insure that all Draft DFIRM Data files conform to the specifications
below. An exception to this is preexisting base map files for transportation and water features,
which may retain their normal structure. More detail is provided in the below table descriptions.
The standard table formats included below should be used when new base map data creation is
included in the Mapping Partner scope of work. If any data from the Mapping Partner are not in
one of the structures below, the data must be separated by layers/levels or by attributes. If the base
map data are not structured following one of the data schema listed below, detailed documentation
of the data structure must be included.

The files produced by a the Mapping Partner that creates draft digital study/restudy components
shall typically cover only the area that is revised as a result of the Flood Map Project.

[February 2002]

L.2.5.9 Computer Assisted Drafting and Design or Geographic Information
System Preparation

A GIS database normally contains both spatial features and attribute records in the same file or in
tables that can be easily related by the GIS system. A CADD system usually does not manage
attribute records associated with each spatial feature as easily. As software evolves, there is less
distinction between the two technologies. Users of these two systems still tend to apply these
technologies in the traditional way. As a result, it is assumed that fundamentally different
approaches will be used based on whether the Mapping Partner submits draft DFIRM data in
CADD or GIS format. FEMA prefers to have DFIRM data submitted in GIS format. The CADD
option is available for Mapping Partners who are unable to submit data in GIS format.

Mapping Partners that submit digital data in GIS format shall separate the spatial data into
individual tables or files for each data theme created (e.g., roads are stored in a separate file from
flood zones that are in a separate file from political boundaries). The Mapping Partner may store
attribute data in the same GIS file as the associated spatial features, or in a parallel table structure
in an RDBMS and linked to the spatial features by the primary key for each table. Both the spatial
data and the attribute data must have the same primary key field.
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Mapping Partners that submit data in CADD format shall store the spatial data in a single file with
each data theme stored on a separate layer/level and identified by a color number within the file.
See Subsection L.2.2.4.11 for detailed specifications. Each spatial feature in the CADD file must
be attributed or tagged with a primary key that can be linked to the DFIRM attribute data for that
feature. The Mapping Partner may store attribute data in the DFIRM table structure in an RDBMS
or in individual data files in a standard database or spreadsheet format. Attribute data must be
linked to the spatial features by the primary key for each table. Both the spatial data and the
attribute data must have the same primary key field.

[February 2002]

L.2.5.10 Table Structure

Each DFIRM database table has a primary key field defined. This field is normally the table
name followed by “ ID”. The Mapping Partner that creates the digital data must populate these
fields. Normally, the assigned Mapping Partner shall number the features in each table
sequentially using this field; however, the assigned Mapping Partner may choose another method
provided that the method is logical, documented, consistently implemented, and results in a
unique ID value for each spatial feature.

Regardless of whether the draft DFIRM digital data is submitted in CADD or GIS format, the
assigned Mapping Partner must submit all of the applicable DFIRM database attribute tables.
Attribute data must be linked to the spatial features by the primary key for each table. Both the
spatial data and the attribute data must have the same primary key field. The Mapping Partner may
choose to follow either the table structure defined in Section L.4 for draft digital data, or the table
structure in Section L.7 for Preliminary and Final DFIRM databases. Regardless of the table
structure selected, the Mapping Partner shall ensure that the applicable fields use the appropriate
values from the associated domain tables and that these values are treated consistently across all
tables.

For a field that does not apply, the value must be Null (i.e. the field must be left empty, not set to
zero). The Mapping Partner shall use the value zero only when an attribute has the specific value
of zero. If a data format does not support null values (e.g. numeric fields in ARC/INFO Coverage
format) then a value 9999 shall be used in place of null.

Because of production limitations and with approval from the FEMA Project Officer, the mapping
partner may leave some fields blank that would otherwise be required by this specification. In this
case, the mapping partner should insert the value “NP” for not populated.

Text fields must follow the capitalization standards that apply to the display of that information on
the FIRM.

Date fields in the DFIRM database are stored in the native date format for the data format in
which table is distributed. Not all of the database formats used for the DFIRM database support
date values in the same way. The time of day is not stored or is set to zero depending on the
structure of the date object in a particular data format. Where possible the output format of the
date is set to YYYYMMDD.
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In the detailed table documentation in Sections L.4 and L.7, each field name is followed by a
letter code as follows:

e R —Required for all records.
e A —Required if applicable to the described spatial feature.

See Section L.4 for specific requirements for each table for draft digital data submittal.

[February 2002]
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L.2.5.11 Spatial Files for Computer Assisted Drafting and Design Format

Mapping Partners that submit data in CADD format shall use the layer/level schema shown in
Table L-6. No additional feature categories may be added to any layer/level. This ensures that
data will not be miscoded in later processing steps or that time will not be spent separating
features. To include feature categories that are not specified in the schema below (e.g., watersheds
and sub-basins, land use classifications, building footprints), the Mapping Partner shall submit a
second file containing these features and documentation of the layer/level schema.

The main purpose of this schema is to provide a logical separation of data themes by layer/level
and color. The assigned Mapping Partner shall name each layer/level following the convention
provided in Table L-6. The color numbers in the following schema are also important. The
layer/level and color number are used to separate feature types. The actual color used is not
important for the digital file. It is important that the correct color number is used. The correct
colors, line weights, and other cartographic details for a particular feature on the finished FIRM are
specified in Appendix K of these Guidelines. Depending on the software used to create the draft
DFIRM digital data, the Mapping Partner that creates the Preliminary or Final DFIRM may be able
to provide file templates and other tools to facilitate reproduction of the graphic specifications.
Coordination should take place between the Mapping Partners and FEMA shortly after the Project
Scoping Meeting. The layer/level and color requirements for CADD submittals of draft digital
data are presented in Table L-6. See Appendix K for more detailed descriptions of these features
and the Glossary for acronym definitions.
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LEVEL

DESCRIPTION NUMBER LEVEL NAME COLOR
Flooding Elements
Floodway Boundary floodway
Colorado River Floodway floodway
/Area of Special Consideration floodway
1% Flood Boundary 100-year
0.2% Flood Boundary 500-year
1%/0.2% Flood Boundary 100_500-year
1% Flood/Floodway Boundary 100_fldway

1%/0.2%/Floodway Boundary

100_500_fldway

Zone D Boundary

zoned

Zone Break zonebreak
Limit of Floodway limitfldway
Limit of Study limitstudy
Limit of Detailed Study lods

End of Spatial Extent endspatial
BFE bfe

Cross Section xs_transect
Transect Xs_transect

Interpolated BFE

intbfe_intrxs

Intermediate Cross Section

intbfe_intrxs

HENEEHENEE RN ENE

HENEEEEHENEEEER RN

Section L.2

Apparent Limit applimit 20
Floodway Shape/Hatch shapefldway 21
1% Flood Hazard Shapes shape100 22
0.2% Flood Hazard Shapes shape500 23
BFE Text 20 bfetxt 24
Cross Section Hexagon 21 xsectxt 25
Limit of Flooding Text 22 limittxt 26
Zone Text 23 zonetxt 27
Flowage Easement Line 24 flowage 28
State Encroachment Line 24 flowage 29
Hydro Elements

Perennial River/Stream 25 hydro 30
Intermittent River/Stream 25 hydro 31
Shoreline/Coastline 25 hydro 32
Lake 25 hydro 33
Surface Water 25 hydro 34
Reservoir 25 hydro 35
Profile Base Line 25 hydro 36
Swamp 25 hydro 37
Channel 25 hydro 38
Channel Contains 1% Flood 25 hydro 39
Channel Contains 0.2% Flood 25 hydro 40
Ditch 25 hydro 41
Glacier 25 hydro 42
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Hatchery 25 hydro 43
Race 25 hydro 44
Wash 25 hydro 45
Waterfall 25 hydro 46
Water Separation Line 25 hydro 47
Bog 25 hydro 48
Retention Pond 25 hydro 49
Tailings Pond 25 hydro 50
PBL 25 hydro 51
Water Feature Text 26 draintxt 52
Landform/Island Text 27 islandtxt 53
1000 Foot Marker & Text 28 rivermk 54
River Mile Marker & Text 28 rivermk 55
Structure Elements
Weir 29 weir_dam 60
Dam 29 weir_dam 61
Levee 30 levee 62
Culvert 31 culvert 63
Culvert Contains 1% Flood 31 culvert 64
Culvert Contains 0.2% Flood 31 culvert 65
Headwalls/Wing walls 31 culvert 66
Bridges 32 bridge 67
Footbridge 32 bridge 68
Pier 33 other_struct 69
Dock 33 other_struct 70
Jetty 33 other_struct 71
Aqueduct 33 other_struct 72
Dike 33 other_struct 73
Fish Ladder 33 other_struct 74
Flume 33 other_struct 75
Gate 33 other_struct 76
Lock 33 other_struct 77
Penstock 33 other_struct 78
Seawall 33 other_struct 79
Structure Text 34 structxt 80
Cobra/OPA Elements
Cobra Boundary 35 cobra 90
Otherwise Protected Areas 36 opa 91
Cobra Shapes 37 shapecobra 92
OPA Shapes 38 shapeopa 93
Cobra/OPA Notes 39 cobratxt 94
Political Elements
Corporate Limits 40 corporate 100
Extraterritorial Boundary 40 corporate 101
Area Not Included 40 corporate 102
County Boundary 41 county 103
State Boundary 42 state_intl 104
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International Boundary 42 state_intl 105
Political Boundary Text 43 polbdixt 106
City/Borough/Township Name 44 polareatxt 107
Park Boundary 45 park 108
Forest Boundary 45 park 109
Reservation Boundary 45 park 110
Park/Forest/Reservation Text 46 parktxt 111
Urban Growth Boundary 47 other_juris 112
MUD Boundary 47 other_juris 113
LID Boundary 47 other_juris 114
Transportation Elements
Primary Roads 48 majorrds 120
Secondary Roads 49 minorrds 121
Trail 50 other_rds 122
Undefined Roads 50 other_rds 123
Road Tunnel 50 other_rds 124
Ford 50 other_rds 125
Road Text 51 roadtxt 126
Route & Highway Symbols 51 roadtxt 127
Railroad 52 railroad 128
/Abandoned Railroad 52 railroad 129
Undefined Railroad 52 railroad 130
Dismantled Railroad 52 railroad 131
Railroad Tunnel 52 railroad 132
Railroad Text 53 rrixt 133
Airport/Landing Strip & Text 54 airport 134
Ferry 54 airport 135
Grid Elements
FIRM Neatline 55 map_neatlines 140
Quad Neatline 55 map_neatlines 141
Quarter Section Lines 56 plss 142
Range Lines 56 plss 143
Township Lines 56 plss 144
Primary Grid & Labels 57 prigrid 145
Secondary Grid & Labels 58 secgrid 146
DOQ Neatline 63 nonplot 147
Misc Elements
NGS Bench Marks 59 ngs 150
NGS Bench Mark Text 60 ngstxt 151
Gaging Station 61 gaging 152
Landmark 61 gaging 153
Misc Text & Notes 62 misctxt 154
LOMR Box 63 nonplot 155
Non-Plotted Level 63 nonplot 200+

[February 2002]
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L.2.6 Quality Control

Digital files must be structured according to one of the pre-established schemas. This allows easy
exchange of data between FEMA and Mapping Partners. Files must be free of duplicated elements
and complex linestrings. The data must be horizontally controlled and referenced to the
appropriate horizontal and vertical datums. All digitizing must be done carefully and in
conformance with FEMA accuracy standards. For these reasons, the assigned Mapping Partner
shall perform a thorough quality control (QC) review prior to submitting data to FEMA. FEMA
will review the data provided by the Mapping Partner using automated and interactive techniques.

The following items must be included in the QC review of a verification plot to ensure that all
deliverables meet minimum quality standards:

e All required features have been included.
e The data are correctly referenced to a State Plane or UTM grid coordinates.
e The correct datum has been used and is clearly indicated.

e All digitized linework is within 0.005 inch of its compiled location if digitizing is
performed from a hardcopy manuscript. Plotted linework does not show gaps between
plotted lines and compiled lines when plots and compilation manuscripts are overlaid.

e Character of features has been maintained (e.g., straight lines are straight; curves are
curved).

* No obvious discontinuities exist (e.g., gaps, overshoots).
e Required labels (text) have been placed.

e All plotted data agree with the flood hazard analyses (e.g., regulatory floodway widths
match) and cross-section labeling agrees with the appropriate computer model.

* Deliverable plots meet the requirements specified in Subsection L.2.2.6 for deliverables.
= Feature attributes are correct.

e Pseudo-nodes or shape points have been kept to the minimum required to maintain the
correct character of the features.

[February 2002]

L.2.7 Deliverables

A complete draft DFIRM data submittal will include the following mapping items:
* Digital base map files and DFIRM database files;

e Digital Elevation Model (DEM) or Digital Terrain Model (DTM) if used;
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e Work maps (plots);
e Map index; and
e Metadata file.

After completion of an internal QC review process, the Mapping Partner shall submit materials to
FEMA in TSDN format. See Appendix M of these Guidelines for detailed requirements for the
TSDN.

[February 2002]

L.2.7.1  Hardcopy Deliverables

Each submittal must include hardcopy copies of the work maps. For details on the format and

content for work maps, see Volume 1, Section 1.4 of these Guidelines.
[February 2002]

L.2.7.2 Digital Deliverables

The digital data deliverables must clearly identify the data structure option that was used. To
facilitate data processing, the assigned Mapping Partner shall submit Federal Geographic Data
Committee (FGDC)-compliant metadata as specified in Subsection L.2.2.7. In addition, Mapping
Partner shall completely fill out the checklist presented in Section L.5 and include it with any
digital data submitted to FEMA. If Mapping Partner’s system output capabilities do not fall within
these categories, the Mapping Partner shall obtain approval for an exception to these requirements
before submitting digital files to FEMA for review.

Raster Data

Digital orthophoto files may be submitted in Tagged Image File Format (.TIF), Georeferenced
TIF (GeoTIF), Band Interleaved by Pixel (.BIP or .BIL), or Joint Photographic Experts Group
(JPEG) format. Raster files must be accompanied by a file that provides coordinate information
that will allow the images to be georeferenced (e.g., a tfw file).
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Vector Data

Mapping Partners may submit vector data in the following file formats:

e ARC/INFO export file — EQO;

e ArcView shape file — SHP;

e MicroStation design file — DGN;

e Maplnfo interchange format — MIF;

e Maplnfo native table format — TAB;

e AutoCAD drawing file - DWG;

e Drawing exchange format — DXF;

e Digital Line Graph — DLG; or

e Spatial Data Transfer Standard — SDTS.

Transfer Media

Mapping Partners must submit files on one of the following electronic media:

e CD-ROM (preferred);

e Zip disk;

e 8mm tape;

e 3157 diskette;

e Electronic transfer to File Transfer Protocol (FTP) site; or

e Electronic transfer by E-mail (for files under 2 MB).

As technology changes or in special situations, other media may be acceptable if coordinated
with FEMA and the Mapping Partner receiving the data.

If a file compression utility was used, provide the utility to uncompress the files.

File Naming

Wherever possible, the assigned Mapping Partner shall use the table names from the DFIRM
database specifications as the file names for draft DFIRM data files with an extension appropriate
to the file format.

The draft DFIRM digital data files should be stored in a directory named for the state abbreviation,
then named for the county (or county equivalent) or community covered by the FIS. Under each
jurisdiction, there should be a separate directory for the standard DFIRM data files, a directory for
digital orthophotos, if applicable, and a directory for any enhanced DFIRM database information
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provided. All the files for each data format are stored together in a subdirectory named for the data
format. For example, Montgomery County, Maryland, if submitted in ESRI Shapefile format
would be stored as:

\MD\Montgomery Co\DFIRM_DB\ArcShape\ - Directory contains all draft DFIRM data
files in ESRI Shapefile format.

\MD\Montgomery Co\DOQ\ - Directory contains all orthophoto files if used.
\MD\Montgomery Co\Document\ - Directory containing metadata and a readme file.

\MD\Montgomery Co\Enhanced DB\ArcShape\ - Directory contains any enhanced
DFIRM data files in ESRI Shapefile format.

For a single jurisdiction DFIRM, the structure would be the same, with the jurisdiction name
instead of the county name. For example, for Dallas, Texas, the directory structure would begin
with:

\TX\Dallas_City Of\

Data Identification Requirements

Complete documentation of file names, sizes, and contents is required. All digital media submitted
must be labeled with at least the following information:

e Mapping Partner name;
e Community name and state for which the FIS was prepared;
e The date the files were written to the media;

e Details that are necessary to read the media. (e.g., submittals on 8mm tape should
include the tape writing format, density and command syntax used); and

e A brief description of contents.

The digital media must clearly identify the data structure used. If any variation from these
specifications is used, the assigned Mapping Partner shall submit a comprehensive list of the level
or attribute structure of the affected data. This particularly applies to base map data, which may
often be in a non-standard data structure. The Mapping Partner also shall provide thorough
documentation for these files.

[February 2002]

L.2.8 Metadata

To facilitate the use of these data and the transfer of data files between users, the assigned Mapping
Partner shall prepare and submit a metadata file with all digital data submittals. Only one metadata
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file is required for each Flood Map Project, however, in this one file, the assigned Mapping Partner
must distinguish between the different origins of the various datasets included. The Metadata file
shall follow the Content Standard for Digital Geospatial Metadata (version 2.0), FGDC-STD-
001-1998. Details of this standard are available at www.fgdc.gov. A sample metadata file for
draft digital data is presented in Section L.6.

The metadata file must include a description of the source material from which the data were
derived and the methods of derivation, including all transformations involved in producing the
digital files. The description shall include the dates of the source material and the dates of ancillary
information used for update. The date assigned to a source must reflect the date that the
information corresponds to the ground. If the assigned Mapping Partner does not know this date,
then the Mapping Partner may use a date of publication and indicate as such. Each data source in
the metadata file must be assigned a Source Citation Abbreviation as described in Subsection
L.2.2.1.

The assigned Mapping Partner shall describe any database created by merging information
obtained from distinct sources in sufficient detail to identify the actual source for each element in
the file.

Because not all DFIRM database tables are included in every draft DFIRM digital data submittal,
the Overview Description Section of the Entity and Attribute Information of the metadata file must
include a list of all DFIRM database tables included in the submittal.

An example of a metadata file for draft DFIRM digital data is presented in Section L.6 of this
Appendix. Portions of the file that are double underlined typically vary with each Mapping
Partner’s submittal. In addition, the Mapping Partner should modify or replace any other portions
of the metadata file to fully document the data submitted.

[February 2002]
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L.3 Preparation of Preliminary and Final Digital Flood
Insurance Rate Map Databases

L.3.1 General

FEMA'’s goal is to distribute consistent GIS versions of the flood hazard information for new
DFIRMs. Therefore, Preliminary or Final DFIRM databases created by Mapping Partners must be
consistent in file structure and in data format. The Mapping Partner that produces the draft
DFIRM digital data must coordinate with the Mapping Partner that produces the Preliminary or
Final DFIRM and the Preliminary or Final DFIRM database and ensure that the finished data meet
applicable FEMA standards, include horizontal and vertical control, are documented properly, and
conform with the standard data structure. The Mapping Partner that produces the Preliminary or
Final DFIRM also must ensure that the Preliminary or Final DFIRM database meets FEMA
specifications and that it is delivered to the FEMA Map Service Center in the proper formats.

[February 2002]

L.3.2 Coordination

One of the responsibilities of the Mapping Partner that produces the Preliminary or Final DFIRM
database is to ensure that the Preliminary or Final DFIRM database is consistent. The Mapping
Partner that produces the Preliminary or Final DFIRM database must assist FEMA with
coordination of the draft DFIRM digital data submittal. The coordination may occur as part of the
Project Scoping Meeting or as a separate meeting immediately afterward. This meeting must serve
to coordinate the digital capture of the data and to facilitate the production of a digitally generated
FIRM in a timely fashion. Data format is an important consideration to be discussed before data
capture, as changing the data format after the fact can be both time consuming and costly.

The Mapping Partner that produces the draft DFIRM digital data shall submit to FEMA a sample
of the digital files being prepared when the project is 10-percent complete. The Mapping Partner
that produces the Preliminary or Final DFIRM database will assist FEMA to review the data files
for any recommended modifications to digital capture procedures to be implemented by the
Mapping Partner that produces the draft DFIRM digital data.

[February 2002]

L.3.2.1 Data Sources

As specified in Volume 1, Section 1.3 of these Guidelines, initial research must be performed to
avoid duplication of effort. This is especially critical for digitally prepared Fuss because data

capture is expensive. Existing digital data should be identified and used whenever possible, while
still meeting required specifications and quality of work.
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It is recommended that as part of the initial coordination effort, the Mapping Partner that produces
the draft digital study components identify available digital data and obtain data sets and hardcopy
plots as necessary for restudy areas. If the Mapping Partner producing the Preliminary or Final
DFIRM finds that data required for Preliminary or Final DFIRM database are missing, additional
data research may be required. If the Mapping Partner that produces the draft DFIRM digital data
is unable to supply the missing data, potential sources of digital base map or floodplain boundary
data include state, county, or local government agencies responsible for GIS and planning or real
estate assessment agencies. Digital floodplain data also may be available from FEMA, if the
mapping for the area has been converted to digital format.

If the Mapping Partner that produces the draft digital study components uses pre-existing data, the
Mapping Partner shall restructure the data to conform with the spatial data and table structure
requirements in Section L.7.

As part of data collection, coordination and submittal, the Mapping Partner that produces the draft
DFIRM digital data must document the data sources, date of collection or digitizing, scale of
digitizing, projections, coordinate systems, horizontal datum, and vertical datum of all digital data
used and submitted. For each data source used, the Mapping Partner shall add a Source Citation
entry to the DFIRM metadata file in the Lineage section under Data Quality. Within the metadata
file, the Mapping Partner shall assign each data source a Source Citation Abbreviation. These
abbreviations are presented above in Subsection L.2.2.1 in Table L-4:

The Mapping Partner that produces the draft DFIRM digital data shall number each source citation
abbreviation for a distinct data source (e.g., BASE1, BASE2, BASE3). All spatial tables in the
standards discussed in Subsection L.3.2.2 have a SOURCE _CIT field. The Mapping Partner that
produces the draft DFIRM digital data shall populate the field with the Source Citation
Abbreviation from the metadata file that applies to the related spatial feature.

[February 2002]

L.3.3 Standards

The Mapping Partner shall ensure that the Preliminary or Final DFIRM database conforms with the
standards listed in this Appendix and Volume 1 and Appendices A, B, K of these Guidelines, as
applicable.

[February 2002]

L.3.4 Horizontal and Vertical Control

The preferred projection, coordinate system and horizontal datum for the preliminary or final
DFIRM Database spatial data is the UTM projection and coordinate system and referenced to
NAD 1983. However, certain preliminary or final DFIRM Databases will be referenced to other
projections and coordinate systems if the underlying base map data are orthophotos referenced to
another projection and coordinate system. All digital data must be in a State Plane coordinate
system and associated projection or the UTM projection and coordinate system. The Mapping
Partner shall obtain approval from the FEMA Lead in advance for variations to these two options.
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See Appendix A of these Guidelines for a discussion of horizontal datum and Volume 1,
Subsection 1.4.2.2 for a discussion of raster base maps in other projections and coordinate systems.

In the event that the county or other jurisdiction being mapped lies in more than one UTM or State
Plane Coordinate System zone, the assigned Mapping Partner must project all digital data
submitted to the zone that contains the largest portion of the county or jurisdiction in a single zone.
The assigned Mapping Partner shall not use multiple projection and coordinate system zones in the
Preliminary or Final DFIRM database.

All vertical information must reference either NGVD29 or NAVDS88. The assigned Mapping
Partner must not mix vertical datums within a submittal. See Appendix B of these Guidelines for
details.

[February 2002]

L.3.5 Data Structure

All Preliminary or Final DFIRM data must consistently follow the data structure described in
Subsections L.2.3.

[February 2002]

L.3.51 Tiling

The assigned Mapping Partner shall submit all digital data in one single file or a series of
thematic files that cover the entire geographic area being mapped and not in individual small
tiles that cover limited geographic areas. Preliminary or Final DFIRM databases should
normally cover an entire county (or county equivalent). In situations where countywide mapping
is not practical, the DFIRM database must cover an entire community.

[February 2002]

L.3.5.2 Topology
Vector data files must meet the following data structure requirements:

e Vectors may not cross other vectors within the same theme and all intersecting vectors
must end at intersections.

* Area spatial features for a given theme must cover the entire study area without overlaps,
underlaps or sliver polygons between adjacent polygons.

» Files must be free of discontinuities such as overlapping lines, gaps, "turn backs," dangling
lines and duplicate elements.

e Spatial files must not contain any linear or area patterns.

e QGaps or overshoots between features that should close must be eliminated.
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Logical consistency describes certain node-line-area relationships internal to the digital data.
Node-line-area relationship requirements include the following:

e Areas must be represented by closed polygons, without overshoots or undershoots.

e Uncoded polygons are not permitted, including “sliver” polygons that result from poor
digitizing methods.

e Unnecessary nodes and vertices must be avoided. Vertices must be placed conservatively
when designing features so that only the minimal number of vertices or nodes is used to
create the desired shape with appropriate smoothness (e.g. a straight line will be defined
with two nodes only).

e Lines must begin and end at nodes.
e Lines must connect to each other at nodes.

e Lines must not extend through nodes.

[February 2002]

L.3.5.3 Edgematching

Preliminary or Final DFIRM databases must meet the edgematching requirements described
above in Subsection L.2.2.4.3.

[February 2002]

L.3.5.4 Coincident Features

Preliminary or Final DFIRM databases must meet the coincident feature requirements described
above in Subsection L.2.2.4.4.

[February 2002]

L.3.5.5 Precise Features

Preliminary or Final DFIRM databases must meet the precise feature requirements described
above in Subsection L.2.2.4.5.

[February 2002]

L.3.5.6 Data Compilation
FEMA'’s goal is to develop digital data that are as accurate as possible. In general, the most

accurate data source must be relied upon to reference other features compiled onto the map. This
may mean that, in limited circumstances, floodplain boundary delineations made on very high-
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resolution topographic maps may appear slightly misplaced on a less accurate base map. However,
if the base map meets FEMA standards, these differences should be very small. If this policy
creates significant visual problems with the floodplain boundary delineations on the base map
selected, the Mapping Partner shall resolve the issue with the FEMA Lead PO.

Likewise, when high-accuracy data are collected for a Flood Map Project, it is FEMA’s goal to
maintain the accuracy of those data. For example, cross-section line features must correspond as
closely as possible to the actual field survey locations. Often, the Mapping Partner must
graphically extend or reshape that end of a cross section for satisfactory cartographic display.
When this is necessary, it must be performed as a graphic operation for hardcopy map production.
The Mapping Partner will not modify the digital spatial data that depict the true locations of the
surveyed cross sections.

[February 2002]

L.3.5.7 Digitizing

Preliminary or Final DFIRM databases must meet the digitizing requirements described above in
Subsection L.2.2.4.7.

[February 2002]

L.3.5.8 Base Map and Flood Hazard Data

Base map features are physical features like roads, railroads, rivers, lakes, levees, political
boundaries, and bench marks, that map users may rely on to locate an area of interest on the
FIRM. Flood hazard data are flood insurance risk zones, BFEs, cross-section locations, and
hydraulic structures that depict the results of flood hazard analyses on FIRM. Some physical
features such as surface water features and hydraulic structures are used while performing the
flood hazard analyses and may be grouped in either category. Table L-7 presents the features of
the base map and the flood hazard data.
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Table L-7. Base and Flood Hazard Data Tables

Base Map Tables Flood Hazard Data Tables
L_Witr_Nm L_Comm_Info
S_DOQ_Index L Cst Model
S_Gen_Struct L MT1_LOMC
S Label Ld L_Pan_Revis
S_Label_Pt L Pol FHBM
S Perm_Bmk L_Riv_Model
S_PLSS_Ar L_Stn_Start
S _PLSS Ln S_BFE
S Pol_Ar S CBRS
S Pol Ln S Cst Tsct Ln
S_Quad S_FIRM_Pan
S Trnsport_Ln S Fld_Haz_Ar
S_Wir_Ar S_Fld_Haz_Ln
S Witr Ln S _Gen_Struct
S_LOMR
S _Riv_Mrk
S_XS
Study_Info

The purpose of the base map is to present an accurate depiction of the results of the flood hazard
analyses in relation to the physical features on the ground. The floodplain boundaries are typically
delineated on a topographic map and may be subsequently transferred to the base map. The
topographic and base map data may be derived from the same sources. The spatial accuracy of
both the topographic and the digital base map is critical to maintaining the accuracy of the
floodplain delineations.

The assigned Mapping Partner must ensure that all DFIRM database files conform to the required
specifications with the exception of the base map files for transportation and water features. If pre-
existing data are used by the Mapping Partner the tables presented in Section L.7, it is not
necessary to restructure the files to meet the schema listed. This is discussed in more detail in the
description of each of the tables in Section L.7. The data, however, must be structured logically. If
the base map data are not structured following the standard data structure, the Mapping Partner
must ensure that the tables that vary are documented in the Entity and Attribute section of the
metadata file.

[February 2002]

L.3.5.9 Computer Assisted Drafting and Design or Geographic Information
System Preparation

Preliminary or Final DFIRM databases must be produced in the standard GIS formats listed below.
If the Draft DFIRM data were submitted as CADD format data, it is the responsibility of the
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Mapping Partner that produces the Preliminary or Final DFIRM data to convert the data to GIS
format.

[February 2002]

L.3.5.10 Table Structure

Mapping Partners must follow the attribute table structure presented in Section L.7. The
attribute data must be stored directly in the ESRI Shapefile, ESRI ArcInfo Export File, or
Maplnfo Interchange Format table along with the associated spatial data. The attribute data must
not be in an independent data file or relational database format. Lookup tables must be stored in
dbf format, info format, or MIF format.

[February 2002]

L.3.5.11 Spatial Files

Mapping Partners must follow the table structure presented in Section L.7. All tables that begin
with S are spatial files.

DFIRM database table has a primary key field defined. This field is normally the table name
followed by “ ID”. The Mapping Partner that creates the digital data must populate these fields.
Normally features in each table will be numbered sequentially using this field, although the
Mapping Partner may choose another method provided it is logical, documented, consistently
implemented, and results in a unique ID value for each spatial feature.

For a field that does not apply, the value must be Null. The field must be empty. The Mapping
Partner shall use the value zero only when an attribute has the specific value of zero. If a data
format does not support null values (e.g. numeric fields in ARC/INFO Coverage format) then a
value —9999 shall be used in place of null.

Because of production limitations and with approval from the FEMA Project Officer, the mapping
partner may leave some fields blank that would otherwise be required by this specification. In this
case, the mapping partner should insert the value “NP” for not populated.

Text fields must follow the capitalization standards that apply to the display of that information on
the FIRM.

Date fields in the DFIRM database are stored in the native date format for the data format in
which table is distributed. Not all of the database formats used for the DFIRM database support
date values in the same way. The time of day is not stored or is set to zero depending on the
structure of the date object in a particular data format. Where possible the output format of the
date is set to YYYYMMDD.

In the table documentation in Section L.7, each field name is followed by a letter code as
follows:

e R —Required for all records
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e A —Required if applicable to spatial feature described

[February 2002]

L.3.6 Quality Control

The digital files must be structured following the standard DFIRM database schema. This allows
easy exchange of these data between FEMA, Mapping Partners, and other flood hazard data users.
All duplicated elements must be removed. The data must be horizontally controlled and referenced
to the appropriate horizontal and vertical datum. All digitizing must be done carefully and in
conformance with FEMA’s accuracy standards. The assigned Mapping Partner must perform a
thorough QC review before submitting data to FEMA. FEMA will review the data provided by the
Mapping Partner using automated and interactive techniques.

The Mapping Partner must provide hardcopies of the Preliminary or Final effective DFIRM along
with the DFIRM database for quality control review.

[February 2002]

L.3.7 Deliverables
A complete DFIRM database submittal will be comprised of the following items:
e DFIRM database transmittal form;

* Digital base map files and DFIRM database files in ESRI Shapefile, ESRI ArcInfo Export
File, and MaplInfo Interchange Format;

e Metadata file as an ASCII text file; and

* Applicable word processing version of the FIS report.

[February 2002]

L.3.7.1 Hardcopy Deliverables

The Mapping Partner must provide a transmittal form with the DFIRM database. The transmittal
form shall document the scope of the submittal, including the files submitted, jurisdictions covered,
etc.

[February 2002]

L.3.7.2 Digital Deliverables

The digital submittal from the Mapping Partner to FEMA must include the complete DFIRM
database in ESRI Shapefile, ESRI ArcInfo Export File, and MapInfo Interchange Format. The
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submittal also must include the metadata file, a raster version of each FIRM panel, and a PDF
version of the FIS report.

When a Mapping Partner produces the Preliminary DFIRM database, only ESRI Shapefile format
and a metadata file is required.

Transfer Media

The Mapping Partner must submit files to FEMA on one of the following electronic media:
e CD-ROM (preferred); or
e Electronic transfer to File Transfer Protocol (FTP) site.

As technology changes or in special situations, other media may be acceptable, but must be
approved by the FEMA Lead.

File Naming

To name DFIRM Database files, the Mapping Partner must use the table names listed in Section
L.7 as the file name with an extension appropriate to the file format.

The Mapping Partner must store the DFIRM database files be stored in a directory named for the
state abbreviation, then named for the county (or county equivalent) or community covered by the
DFIRM database. Under each jurisdiction, the Mapping Partner shall indicate a separate directory
for the standard DFIRM database files, a directory for digital orthophotos, if applicable, and a
directory for any enhanced DFIRM database information available. All the files for each data
format are stored together in a subdirectory named for the data format. For example, Montgomery
County, Maryland, would be stored as:

\MD\Montgomery Co\DFIRM_DB\MaplInfo\ - Directory contains all DFIRM database
files in MapInfo MIF format.

\MD\Montgomery Co\DFIRM_DB\ArcShape\ - Directory contains all DFIRM database
files in ESRI Shapefile format.

\MD\Montgomery Co\DFIRM_DB\ArcExport\ - Directory contains all DFIRM database
files in ESRI Export format (if available).

\MD\Montgomery Co\DOQ\ - Directory contains all orthophoto files if used.
\MD\Document\ - Directory containing metadata and a readme file.
\MD\Montgomery Co\RFIRM\ - Directory contains raster images of FIRM panels.

\MD\Montgomery Co\FIS\ - Directory contains PDF version of FIS report.
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\MD\Montgomery Co\Enhanced DB\Maplnfo\ - Directory contains all enhanced DFIRM
database files in MapInfo MIF format.

\MD\Montgomery Co\Enhanced DB\ArcShape\ - Directory contains all enhanced DFIRM
database files in ESRI Shapefile format.

\MD\Montgomery Co\Enhanced DB\ArcExport\ - Directory contains all enhanced
DFIRM database files in ESRI Export format (if available).

For a single jurisdiction DFIRM, the structure would be the same, with the jurisdiction name
instead of the county name. For example, for Dallas, Texas, the directory structure would begin
with:

\TX\Dallas_City Of\

Data Identification Requirements

Complete documentation of file names, sizes, and contents is required. The Mapping Partner shall
label all digital media submitted to FEMA with at least the following information:

e Mapping Partner name;
e Community name and state affected by the Flood Map Project;
e Preliminary date or effective date of the DFIRM database; and

e Brief description of contents.

[February 2002]
L.3.8 Metadata

To facilitate the use of these data and the transfer of data files between users, a metadata file shall
accompany all digital data submittals. Only one metadata file is required for each Flood Map
Project. However, in this file, the assigned Mapping Partner must distinguish between the different
origins of the various datasets included. The metadata file shall follow the Content Standard for
Digital Geospatial Metadata (version 2.0), FGDC-STD-001-1998. Details of this standard are
available at www.fgdc.gov. A sample metadata file for Preliminary and Final DFIRM databases
is presented in Section L.8 of this Appendix.

This metadata file must include a description of the source material from which the data were
derived and the methods of derivation, including all transformations involved in producing the
final digital files. The description must include the dates of the source material and the dates of
ancillary information used for update. The date assigned to a source must reflect the date that the
information corresponds to the ground. If the Mapping Partner does not know this date, the
Mapping Partner may use a date of publication and indicate as such. For each data source in the
metadata file, the Mapping Partner shall assign a Source Citation Abbreviation as described under
Data Sources in Subsection L.2.2.1.
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The Mapping Partner shall describe any database created by merging information obtained from
distinct sources in sufficient detail to identify the actual source for each element in the file.

Because not all DFIRM Database tables are included in every standard DFIRM database, the
Overview Description Section of the Entity and Attribute Information should include a list of all
DFIRM Database tables included in the submittal.

An example of a metadata file for a DFIRM database is presented in Section L.8. Portions of the
file that are double underlined typically vary with each DFIRM Database. In addition, the
Mapping Partner must take care to modify or replace other portions of the metadata file to fully
document the DFIRM database.

[February 2002]

Section L.3 L-40 February 2002 Edition



Guidelines and Specifications for Flood Hazard Mapping Partners

L.4 Database Table Structure Requirements for Draft Digital
Data

Table: S_BFE

The Base Flood Elevation (BFE) table is required for any digital data where BFE lines will be
shown on the corresponding Flood Insurance Rate Map (FIRM). Normally, if there are any
riverine AE zones, BFE lines are required.

The S_BFE table contains information about the BFEs within a study area. A spatial file with
locational information also corresponds with this data table. BFE lines indicate the rounded
whole-foot water-surface elevation of the 1-percent-annual-chance flood.

The spatial elements representing BFE features are lines
extending from Special Flood Hazard Area (SFHA) boundary to SFHA
boundary. The BFE lines will have no visible gaps or overshoots
between the SFHA boundary and the end of the BFE line at the
publication scale of the DFIRM. However, the ends of the BFE
lines are not necessarily snapped preC|ser to the SFHA boundary.
Each BFE i1s represented by a single line. While BFE lines are
depicted as wavy lines on the hardcopy FIRM, they should be
primarily straight lines in the spatial data, although they may
bend consistent with procedures described in Volume 1 of these
Guidelines.

The S_BFE table contains the following elements:
BFE LN ID R Primary key for table lookup. Assigned by table creator.

ELEV R Base Flood Elevation. The rounded, whole foot elevation of the 1-
percent-annual-chance flood. This is the value of the BFE that is printed
next to the BFE line on the FIRM.

UNIT _LID R Unit Lookup Identification. A code that provides a link to a valid unit
of measurement from the D Units table. This unit indicates the
measurement system used for the BFEs. Normally this would be feet.

V_DATM_LID R Vertical Datum Lookup Identification. A code that provides a link to a
valid vertical datum from the D V Datum table. The vertical datum
indicates the reference surface from which the flood elevations are
measured. Normally this would be North American Vertical Datum of
1988 for new studies.

SOURCE_CIT R Source Citation. Abbreviation used in the metadata file when
describing the source information for the S BFE table.
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Name Type | Size
BFE_LN_ID Text 11
ELEV Single | 4.2
UNIT_LID Text 11
V_DATM_LID Text 11
SOURCE_CIT Text 11
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Table: S _CBRS

This table is only required from Mapping Partners producing Preliminary and Final Digital Flood
Insurance Rate Map (DFIRM) databases. This table only applies to coastal areas that have
specially protected areas designated by Congress on Coastal Barrier Resources System (CBRS)
maps. Authoritative CBRS boundary locations are shown on Fish and Wildlife Service maps.
Normally these areas are already shown on existing Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRMs) for the area. CBRS areas have restrictions on
insurance coverage after specified dates for new or substantially improved structures. See
Appendix K of these Guidelines for more detailed information about CBRS areas.

The S CBRS table contains information about the CBRS areas within the study area, if
applicable. A spatial file with locational information also corresponds with this data table.

The spatial elements representing CBRS features are closed polygons. Each contiguous CBRS
area of the same CBRS TYP and same CBRS DATE should be a single polygon.

The S_CBRS table contains the following elements.
CBRS ID R Primary key for table lookup. Assigned by table creator.

CBRS LID R CBRS Lookup Identification. A code that provides a link to a valid
CBRS type codes found in the D CBRS Typ table. The type code
provides details of the types of prohibitions that apply to the area.
Normally this would be CBRS area or an Otherwise Protected Area
(OPA).

CBRS DATE R Legislation Date on which restrictions for the CBRS area began. This
should be indicated on the FIRM as a note or with a fill pattern indicated
on the legend.

CBRS _TF R This field is True if the area is a CBRS or an OPA.
SOURCE_CIT R Source Citation. Abbreviation used in the metadata file when
describing the source information for the S CBRS table.
Name Type Size
CBRS_ID Text 11
CBRS_LID Text 11
CBRS_DATE Date/Time 8
CBRS_TF Text 1
SOURCE_CIT Text 11
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Table: S Cst Tsct Ln

This table is required when the corresponding Flood Insurance Rate Map (FIRM) and/or Flood
Insurance Study (FIS) will show coastal transect locations. Normally this is any area with a
coastal study.

The S_Cst Tsct Ln table contains information about the Coastal Transect Lines within the study
area, if applicable. The transect lines indicate the location that was used to provide
representative topographic information for the coastal flood models used. A spatial file with
locational information also corresponds with this data table.

The spatial elements representing coastal transects are lines generally extending from offshore all
the way across the coastal floodplain. Each transect should be represented by a single line
feature without the circles on each end shown on the hard copy map. The location and shape of
the lines should depict as accurately as possible the position of the transect used.

The S_Cst Tsct Ln table contains the following elements.
TRAN LN ID R Primary key for table lookup. Assigned by table creator.

TRAN NO R Transect number as shown on FIRM or in FIS. Each transect is
normally numbered sequentially.

CST MDL ID A Coastal Model Identification. This field is populated by a linking
element to the L Cst Model table. The L Cst Model table contains
detailed information about the coastal models that were used to determine
the coastal flood hazard for the area of each individual transect line. This
ID field should contain a number that matches the CST _MDL _ID field for
a record in the L Cst Model. Multiple transects may link to a single
record in the L Cst Model table. This field is not required for digital
conversion of existing FISs. Significant additional research may be
required to identify the model that applies for each transect. However, for
new coastal studies, this field is required.

SOURCE_CIT R Source Citation. Abbreviation used in the metadata file when
describing the source information for the S Cst Tsct Ln table.
Name Type | Size
TRAN_LN_ID Text 11
TRAN_NO Text 4

CST_MDL_ID Text 11
SOURCE_CIT Text 11
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Table: S_DOQ_Index

This table is required if digital orthophotography was used as the base map for the Flood
Insurance Rate Map (FIRM).

The S DOQ Index table contains information about the digital orthophotography used as a base
map for the study area. A spatial file with locational information also corresponds with this data
table.

The spatial elements representing digital orthophotography index features are rectangular
polygons. For standard U.S. Geological Survey Digital Orthophoto Quadrangles, polygons
should match quarter-quad boundaries (excluding overedge). Otherwise, polygons should match
the boundaries of the orthophotography used (excluding overedge if present).

The S DOQ Index table contains the following elements.
DOQ ID R Primary key for table lookup. Assigned by table creator.

FILENAME R DOQ Filename. This filename should be assigned by either the digital
orthophotography provider or the table creator. The filename should
match the filename assigned by the primary distributor of the
orthophotography used. This should be the complete filename including
the file extension.

DOQ DATE R DOQ Date. This is the date that the digital orthophotography was
flown.
SOURCE_CIT R Source Citation. Abbreviation used in the metadata file when
describing the source information for the S DOQ Index table.
Name Type Size
DOQ ID Text 11
FILENAME Text 50
DOQ_DATE Date/Time 8
SOURCE_CIT Text 1

Section L.5 L-45 February 2002 Edition



Guidelines and Specifications for Flood Hazard Mapping Partners

Table: S _FIRM _Pan
This table is required for all draft Digital Flood Insurance Rate Map (DFIRM) data.

The S FIRM Pan table contains information about the Flood Insurance Rate Map (FIRM) panel
area. A spatial file with locational information also corresponds with this data table.

The spatial entities representing FIRM panels are polygons. The polygon for the FIRM panel
corresponds to the geographic area where effective flood hazard information is depicted on the
FIRM panel. Where a portion of the area within the FIRM panel neat line is outside the
jurisdiction mapped by the FIRM, the panel boundary in the DFIRM spatial data should follow
the boundary of the jurisdiction mapped by this FIRM. So for a single jurisdiction FIRM, the
outermost panel boundaries would follow the community boundary. For a countywide FIRM,
the outermost panel boundaries would follow the county boundary.

The S FIRM_Pan table contains the following elements.
FIRM_1ID R Primary key for table lookup. Assigned by table creator.

ST FIPS R State FIPS. This is the two-digit code that corresponds to the State
Federal Information Processing Standard (FIPS) code. This is a standard
numbering system that is used by the Federal government. Defined in
FIPS Pub 6-4. These two numbers correspond to the first two digits of the
panel number.

PCOMM R Community or County Identification Number. This is the 31 through
the 6™ digits of the panel number. For community based maps this
corresponds to the Federal Emergency Management Agency (FEMA)
Community Identification number. For countywide maps this is the
county (or county equivalent) FIPS code with a “C”.

PANEL R Panel Number. This is 7" through the 10" digit